IMPORTANCE Advances in smartphone photography (both quality and image transmission) may improve access to care via direct parent-to-clinician telemedicine. However, the accuracy of diagnoses that are reliant on parent-provided photographs has not been formally compared with diagnoses made in person.
P ediatric dermatologists are in short supply, with fewer tthan 300 board-certified physicians serving the nearly 75 million children in the United States. Furthermore, skin conditions comprise 10% to 30% of nearly 200 million annual pediatric outpatient visits. [1] [2] [3] Although many skin conditions can be handled without input from a subspecialist, one survey revealed that more than 80% of primary care pediatricians reported that there were too few pediatric dermatologists to meet the needs of patients in their practices. 4 This deficit of subspecialists results in barriers to accessing care. In adults, store-and-forward teledermatology has been shown to improve access to specialty care, consistently provide accurate diagnosis, and reduce time to treatment, while achieving high patient satisfaction and cost-effectiveness. [5] [6] [7] To evaluate pediatric clinician-to-clinician teledermatology, Heffner et al 8 compared pediatric dermatologists' diagnoses made in person vs using photographs and history taken by a pediatrician and found an 82% concordance rate. Similarly, in a retrospective cohort study, Philp et al 9 found that pediatric dermatologists were able to render a diagnosis via photography in 75% of cases. Enhancements in smartphones (eg, optics, storage, encryption, image processing, and data transmission) have made photographs submitted by parents increasingly viable for teledermatology diagnosis.
10,11 For example, a 2012 study assessing infantile hemangiomas showed that more than 85% of parent photographs were of sufficiently high quality. 12 The availability of this technology has also greatly increased, with nearly three-quarters of all adults, and more than 90% of adults younger than 35 years, now owning a smartphone.
13
Pediatric dermatologists also appear to be highly interested in teledermatology.
10
Despite this interest, the accuracy of teledermatology has not been evaluated specifically for the pediatric population using photographs taken by parents, to our knowledge. Thus, our study's objective was to evaluate the quality of parent photography and the concordance between diagnoses made from in-person and photograph-based examinations. Furthermore, we explored whether a simple instruction sheet provided to parents would improve image quality and diagnostic accuracy.
Methods

Study Population
Inclusion criteria consisted of patients being younger than 18 years; new patients or urgent visits in a pediatric dermatology practice; and parent with English fluency, smartphone ownership, and ability to download the MyChart application (available on Android and Apple devices; Epic Systems Corporation). The study protocol in Supplement 1 (NCT03246945) was approved by the Children's Hospital of Philadelphia institutional review board. Parents (or legal guardians) provided written consent for both themselves and their children. Written patient assent was obtained when appropriate.
Study Design
For the primary aim, we used a prospective cohort design to assess concordance between diagnoses based on in-person examinations and those based on parental photographs. After enrollment, the parent took photographs of the child's skin condition in the clinic examination room using a personal smartphone. If the child presented for more than 1 skin condition, the parent was instructed to choose the primary condition. Images were uploaded into the patient's electronic health record securely using the MyChart application, which the parent downloaded to the smartphone. The parent then completed a single-page survey to gather basic information about the child (age, sex, and medical history), the child's skin condition (location, duration, and associated symptoms), and willingness to use teledermatology. Race and ethnicity were self-reported. Subsequently, all children were seen in person by 1 of 2 possible physicians (M.J.P./L.A.C.-S.) for their scheduled visit. Given variation in photograph quality (lighting, number of pictures taken, and patient compliance), a simple, 3-step instruction sheet on smartphone photography was developed (eTable in Supplement 2).
For the secondary aim, we embedded a 2-arm, parallelgroup randomized trial within the cohort to assess the effect of the photography instructions on the in-person photographbased vs examination-based diagnoses. On enrollment, the patient-parent dyad was randomly assigned to the study arm (instruction sheet provided) or the control arm (no instruction sheet provided). Patients were randomized in a 1:1 manner using simple, sequential allocation without stratification. Generation of the allocation sequence occurred before enrollment. A clinical investigator assigned participants using this sequence during participant enrollment. We estimated that a sample size of 40 patients would yield 80% power to detect a difference of 1 point in the photograph quality rating scale (PQRS) score between the 2 groups, assuming α = .05, and normally distributed data with a variance of 2.5 for both groups.
All photographs were evaluated using the PQRS based on the following 5 criteria: clarity, perspective, darkness, brightness, and color (eFigure in Supplement 2). Each criterion was rated on an integer scale from 0 to 2, yielding a total score ranging from 0 (lowest quality) to 10 (highest quality). The teledermatology physician was given only the photographs and basic survey information and was asked to make a diagnosis. Diagnoses were considered concordant if the same diagnosis
Key Points
Question Can parent-provided smartphone photographs be used for the diagnosis of pediatric skin conditions?
Findings In this randomized clinical trial of 40 patient-parent dyads, overall concordance between photograph-based vs in-person diagnosis was 83%. Concordance was 89% in a subgroup of 37 cases with photographs considered of high enough quality to make a diagnosis.
Meaning Parent-provided smartphone photographs are typically of sufficient quality to permit accurate diagnosis of pediatric skin conditions.
was provided by the in-person physician and the teledermatologist and considered discordant if a different diagnosis was provided by the 2 physicians.
Statistical Analysis
Baseline and demographic characteristics were summarized by standard descriptive summaries (eg, means and SDs for continuous variables, such as age, and percentages for categorical variables, such as sex). The Mann-Whitney test was used to compare the image quality and the number of images taken between groups. Rates of concordance were expressed using percentages and the Cohen κ coefficient and were compared between groups using the χ 2 test. Logistic regression was used to determine whether sample characteristics influenced concordance, and multilevel mixed-effects ordered logistic regression was used to determine whether sample characteristics influenced image quality. Individual images (level 1) were nested in cases (level 2) for the multilevel image quality model. Sample characteristics (fixed effects) in these models included patient age, patient sex, smartphone age, smartphone operating system, whether photographic instructions were provided, diagnostic category, and number of photographs taken. Mean PQRS score and number of photos taken were also included as fixed effects in the concordance models. Analyses were performed using Stata, version 13.1 (StataCorp LP). P <.05 (2-sided) was considered statistically significant.
Results
Sample Characteristics
Forty-eight patient-parent dyads were invited to participate in this study, with 40 completing the study protocol between March 1 and September 30, 2016 ( Figure) . New enrollment was ended when target numbers were reached. Failure to complete the protocol occurred with technical issues (eg, inability to download the application or upload photographs) and time constraints. Twenty dyads were randomly assigned to the study arm (instruction sheet provided) and 20 dyads were assigned to the control arm (no instruction sheet provided ) used a version of the Apple iPhone 5 or 6. The remainder of parents used smartphones running the Android operating system, with 10 (25%) using a version of the Samsung Galaxy and 5 (13%) using LG, Google, or HTC smartphones. All smartphone cameras used by parents had at least an 8-megapixel resolution, none was more than 4 years old, and more than two-thirds were less than 2 years old. The diagnoses rendered in this study by the in-person dermatologist, along with the diagnostic category by which they were grouped, are listed in Table 2 .
Image Quality Analysis
Our study included 87 images from the 40 patients. The median PQRS score was 9 of 10. No sample characteristics (ie, patient age, patient sex, smartphone age, or smartphone operating system) had a significant effect on image quality according to our multilevel mixed-effects ordered logistic regression model. representing not altered), while the lowest component was clarity, the criterion evaluating photograph blurriness (only 37
[43%] received a score of 2, representing in focus).
Diagnostic Concordance
Overall concordance between photograph-based vs inperson diagnosis was 83% (95% CI, 71%-94%; κ = 0.81). Of the 40 dyads' photographs, 3 diagnoses were unable to be provided by the remote dermatologist owing to poor photograph quality. Diagnostic concordance was 89% (95% CI, 75%-97%; κ = 0.88) in the subgroup of 37 dyads with photographs considered of high enough quality to make a diagnosis. Image quality differed significantly based on whether or not a diagnosis could be provided (mean PQRS score with diagnosis rendered, 8.9; mean score with no diagnosis, 7.0; P = .001). Diagnostic accuracy varied by diagnostic category (Table 2) . For example, the concordance for birthmarks was 100%, 92% for rashes, and 64% for alopecia-related diagnoses. Of the 4 cases that were misdiagnosed, there were 3 cases of alopecia and 1 nodule ( Table 3) . Concordance did not vary by demographic or other sample characteristics (ie, patient age, patient sex, smartphone age, smartphone operating system, or number of photographs taken).
Effect of Providing Photography Instructions
Half of the parents participating in the study received instructions for taking high-quality images (eTable in Supplement 2). The group with instructions had increased average image quality and mean number of images provided by each parent, although these trends did not reach statistical significance. Providing instructions significantly increased the quality of the best image submitted by each parent, a metric that takes into account both individual image quality and number of images taken (mean PQRS score with instructions, 9.5; mean score without instructions, 8.9; P = .04). No statistical difference in diagnostic concordance was seen for dyads who were provided photographic instructions (85%) compared with those in the group who did not receive instructions, including cases in which no diagnosis could be made (80%; P = .68).
Parental Willingness to Use Teledermatology
Parents were asked to rate their willingness to use a teledermatology application to communicate with a pediatric dermatologist at our institution rather than wait for an in-person appointment. On a scale of 1 (not willing) to 10 (very willing), the median response was 8 and the mode was 10. Parents were also asked to select the price they would be willing to pay for a virtual visit from a list ranging from $0 to $200 in $20 increments. Most respondents (32 [80%]) were willing to pay to use the application, with a median price of $20 (range, $0-$160).
Discussion
Our study shows that, in most cases, parents can take photographs of sufficient quality to allow for accurate teledermatology diagnoses of pediatric skin conditions. Our results are consistent with previous literature studying teledermatology in adults showing concordance between primary care teledermatology consultations and in-person dermatologist diagnoses. 5,14-18 Our study also demonstrated potential for use of teledermatology as triage in a pediatric setting. For example, urgent dermatology clinic follow-up was recommended in cases of infantile hemangiomas that presented on the lower lip and upper eyelid, whereas reassurance was suggested for a hemangioma that presented on the calf. Diagnostic accuracy varied by diagnostic category. When dealing with categories with low concordance, such as alopecia and nodules and tumors, teledermatology practitioners may need to be cautious about attempting definitive diagnoses in some cases and may need to refer patients for in-person consultation. For these cases, teledermatology may still serve as a triage tool. For example, patients with suspicious nodules could be referred for expedited appointments in specialty clinics, whereas patients with isolated alopecia could be scheduled for routine visits. Conversely, in diagnostic categories with high concordance, such as birthmarks and rashes, certain cases could be definitively diagnosed and treated exclusively using teledermatology (eg, mild acne). The greatest number of incorrect diagnoses occurred in cases of alopecia, likely because such diagnoses can be difficult to differentiate without dermoscopy and a thorough history. In 2 misdiagnosed cases of alopecia, the correct diagnosis could have been rendered with a small amount of additional history screening for trichotillosis. Unlike the standard paper intake forms used in this study, mobile applications could adapt questions based on specific diagnoses and patient input, much like the way that skilled clinicians tailor their history taking based on the particular patient, responses to previous questions, and differential diagnosis. In addition, mobile applications could integrate features, such as secure text messaging, to allow asynchronous, or even real-time, communication with patients.
Because 1 of the 2 in-person clinicians specializes in pediatric hair conditions, our study included an above-average proportion of such cases. Given the disproportionately large number of cases of alopecia, as well as the inability of the telemedicine clinician to ask additional questions or request more photos, our study likely underestimates the potential pediatric teledermatology diagnostic concordance rate. Furthermore, since patients were already being seen by a pediatric dermatologist and parents knew that the photographs taken for this study would not affect their child's diagnoses and treatments, they may not have been as diligent with photograph quality compared with parents using a teledermatology application from home when their child's care depends on image quality.
Although diagnostic concordance was higher in the group that received instructions, this improvement did not reach statistical significance. This trend should be investigated further in a larger study, as this one was likely underpowered to detect an effect given the low number of incorrectly diagnosed cases. Nevertheless, including similar instructions may be useful in future teledermatology services. In recent years, the utility of patient photography instructions may have become somewhat reduced owing to modern user-friendly smartphone design, which maximizes image quality regardless of user ability; this design includes standard features such as highresolution image sensors and high-quality lenses, as well as sophisticated lighting, image stabilization, and focusing algorithms. Furthermore, while the instructions discussed optimal lighting, most parental photographs were taken in the welllit clinic examination room. Future studies should be performed using real-life conditions to assess diagnostic concordance and other aspects of care.
Although this study simulated rather than performed an actual teledermatology encounter, our findings contribute to the large body of literature that supports the potential of teledermatology to provide quality care. Direct-to-patient pediatric teledermatology could also improve access for patients whose families face geographic, scheduling, or financial limitations 19 and could reduce wait times. Our survey indicated parent enthusiasm about using a pediatric teledermatology application if one were available rather than waiting for an in-person appointment. Most parents were willing to pay an amount similar to, or in excess of, the cost of their visit copayment for the service.
We agree with recent recommendations that telemedicine is best performed by physicians who are part of a patient's medical home or health system.
19-21 When a teledermatology diagnosis is uncertain or requires further management, there must be a system in place to facilitate appropriate follow-up with the patient's primary clinician, dermatologist, or other specialists. Without the opportunity for in-person follow-up, patients may not receive accurate diagnoses when teledermatology is insufficient, may be sent to emergency departments, or may not receive further care at all. Providing care integrated into local health networks also enables clinicians practicing telemedicine to view a patient's existing medical record and readily communicate with the patient's established medical professionals. In our study, additional history that could have been gleaned from the electronic health record may have allowed for more accurate diagnoses. Being part of a local network would also allow telemedicine clinicians to order diagnostic studies or laboratory tests and prescribe medications while preventing siloed or fragmented care by integrating directly into patient records.
Limitations
Limitations of our study included the small sample size; a setting that was urban, academic, and clinic based; and use of only 1 pediatric dermatologist to provide remote diagnoses. The small sample size may have limited our ability to show an effect from providing instructions. The clinic-based setting may have altered factors such as lighting, among others. The urban academic setting and single physician providing remote diagnoses may make our findings less generalizable.
Conclusions
Parents can reliably take high-quality photographs of their child's skin condition using smartphone cameras. This finding suggests that direct-to-patient pediatric teledermatology should not be limited by image quality, especially when appropriate photography instructions are provided. .............................................................................................................. In 2012, parental photographs were even used in pediatric dermatology to study growth 113 patterns of a specific birthmark, infantile hemangiomas. 3 More than 85% of photographs in 114 that study were considered high enough quality to be able to assess the size of the 115 hemangiomas by a pediatric dermatologist. Although the quality of photographic images has 116 been evaluated when sent from a primary medical provider to a pediatric dermatologist, it 117 does not appear that the quality of parental photographs have yet been studied. 4 118
Compliance Statement 119
This study will be conducted in full accordance all applicable Children' The investigators will perform the study in accordance with this protocol, will obtain 124 consent and assent (unless a waiver is granted), and will report unexpected problems in 125 accordance with The Children's Hospital of Philadelphia IRB Policies and Procedures and 126 all federal requirements. Collection, recording, and reporting of data will be accurate and 127 will ensure the privacy, health, and welfare of research subjects during and after the study. 128
STUDY OBJECTIVES 129
The purpose of the study is to evaluate the image quality of photographs taken by parents 130 that are uploaded into the patient's medical record with and without instructions on how best 131 to take the photographs. Diagnostic concordance between in-person and virtual diagnoses 132 provided will also be evaluated. 133
Study Hypothesis #1: Photographs taken with the aid of the 3-step instruction sheet (study 134 group) with be higher quality as determined by the Photograph Quality Rating Scale 135 compared to those images taken without the instruction sheet (control group). 136 Study Hypothesis #2: Diagnostic concordance between in-person and virtual providers will 137 be higher when image quality is higher. 138 139
Primary Objective (or Aim) 140
The primary objective of this study is to assess if image quality differs when parents are 141 provided with instructions on how best to take photographs of their child's skin conditions 142 using a mobile device. 143
Secondary Objectives (or Aim) 144
The secondary objective is to assess diagnostic concordance between the diagnosis provided 145 by the in-person examination and the diagnosis provided by the virtual examination of the 146 provided photographs. 147
INVESTIGATIONAL PLAN 148
General Schema of Study Design 149
This is a prospective cohort study to assess parental photographs of patient's skin conditions 150 taken with and without an instructional sheet (see Appendix B). Concordance of the 151 diagnoses provided based upon these photographs will also be studied. 152
Study Duration, Enrollment and Number of Sites 153
Date Range of Study 154
Patients may be enrolled from the date of IRB approval until the total number of projected 155 patients are enrolled. 156
Total Number of Study Sites/Total Number of Subjects Projected 157
The study will be conducted at a single investigative site in the United States, the Children's 158
Hospital of Philadelphia. 159
We anticipate enrolling approximately 50 patients and their parents in this study. This 160 number was chosen to allow for a variety of diagnoses to be encountered. There will be 25 161 patients enrolled in the study arm (instruction sheet provided) and 25 patients enrolled in the 162 control arm (no instruction sheet provided) 163 the inclusion criteria, consent to the study, complete the survey (see Appendix A) and obtain 203 a photograph, then they can be enrolled. 204
Study Population
Randomizing patients to control and study groups: All odd numbered parent participants 205 (i.e. patient #1, 3, etc.) will be provided an instruction sheet (see Appendix B) on how best 206 to take photographs using a mobile smartphone. All even numbered parent participants (i.e. 207
Patient #2, 4, etc.) will not be provided an instruction sheet. After consenting a 208 parent/patient, if the parent is unable to complete the survey or obtain the photograph, they 209
will not be considered an evaluable subject in the study and their participant number will not 210 be used. There will only be one research coordinator enrolling one parent/patient at a time 211
and therefore we will avoid any issues wherein a patient number is not used or used twice. 212
Data sources 213
EPIC will be queried for demographic information and diagnosis provided. Parents or legal 214 guardians will complete a short survey (see Appendix A) including information about the 215 patient's skin condition, make and model of the phone being used to take the photographs 216 and general willingness to take photos via a mHealth app from home. 217
If a patient is presenting for more than one skin complaint, they will be instructed to choose 218 the primary skin condition and answer survey questions about that skin condition. Only the 219 primary skin condition needs to be photographed for the study purposes. Other skin 220 conditions can be photographed if needed, but those images will not be included in the 221 analysis. The research coordinator will label any additional photographs as such and will not 222 extract them for the blinded reviewer (PM) to rate or examine. 223 
STATISTICAL CONSIDERATIONS 280
Primary and Secondary Endpoints 281
The primary objective is to assess the image quality of all photographs taken and determine 282 if there is a statistically significant difference between the quality of the images taken by 283 those given the instruction sheet and those not given the instruction sheet. Other factors to 284 be assessed that may influence image quality include: mobile device used, capability of 285 parent/guardian to take photograph, age of patient, skin color, location of patient (on exam  286 table, in stroller, in chair), location of skin disease on body (scalp, groin) and ambient 287 lighting. 288
The secondary endpoint is to measure concordance between diagnoses provided by in-289 person examination of patient and virtual examination of the photograph of the patient. An 290 assessment will be made to determine if image quality affects diagnostic concordance. In 291 some cases, if a diagnosis cannot be rendered based upon poor image quality this will be 292 noted as such. 293
Measures to Avoid Bias 294
To avoid bias all new qualifying parent/patients will be enrolled, not only the parent/patients 295 who have already signed up for MyCHOP. This will avoid the bias that the parents who are 296 more technologically capable may be the parents who are more likely to sign up for 297
MyCHOP prior to the visit. There still may exist a bias that those parents who refuse to 298 enroll are less capable of using the mobile device and may be less able to take a high quality 299 photograph. 300
To avoid bias in the control group (those not provided instructions), parents in this group 301
will not be given verbal instructions on how best to take the photograph. If needed, they will 302 be shown how to download the MyChart app and how to attach photographs to the chart, but 303 not how to take the photograph. All medical providers and staff interacting with the 304 participants will be counseled not to intervene or assist any of the participants in taking the 305 photographs. 306
To avoid inter-provider bias, the three physicians providing diagnoses (Drs. Marissa 307 Perman,Dr. Patrick McMahon, and Leslie Castelo-Soccio) are both in their 4 th year of 308 clinical practice post-fellowship and have similar prior training. They will also complete a 309 pre-study test to establish concordance by evaluating 25 images of common skin conditions 310
and providing diagnoses. This should provide the best comparison of diagnostic accuracy. 311
To avoid biasing the blinded provider (Patrick McMahon), he will have the research 312 coordinator enroll patients, extract photographs from EPIC and relevant data from patient 313 survey to avoid seeing the diagnosis provided by Drs. Perman and Leslie Castelo-Soccio. 314
To avoid bias when determining image quality, Dr. McMahon will not know which mobile 315 device is used prior to rating image quality. 316
Taking photographs in the clinic setting provides a bias by standardizing the ambient 317 lighting available. This bias may result in higher quality photographs. To avoid this bias, 318 parents can have the option to provide additional photographs from home using the same 319 device, but this will not be required as part of the study. If images are provided from home, 320 the image quality will be rated without the rater knowing the setting in which the photograph 321 was taken. 322
Taking photographs in a clinic setting may also provide a limitation in that the patients may 323 have less time or be rushed compared to being able to take photographs at home without 324 time restrictions. This bias may result in lower quality photographs as it can take several 325 attempts to take clear photographs of young mobile children. To decrease this bias, parents 326 can elect to send more photographs from home, but this will not be required. 327
Statistical Methods 328
Baseline and demographic characteristics will be summarized by standard descriptive 329 summaries (e.g. means and standard deviations for continuous variables such as age and 330 percentages for categorical variables such as gender). 331
The primary objective of this study is to rate image quality. Image quality will be rated on a 332 scale from 0 (lowest quality) to 10 (highest quality). Rating will be based on the above 5-333 part scale including clarity, perspective, darkness, brightness and color. The average and 334 range of all image quality ratings will be calculated (see Appendix D). Average and ranges 335 of image quality will be compared between the instruction-provided group (the study group) 336 and the group not given the instructions (the control group), using a two-sample t-test. 337
Average and ranges of image quality will also be compared based on the mobile devices 338 used and age of the patients. 339
The secondary objective of this study is to determine diagnostic concordance between 340 diagnoses provided based on the in-person examination and the diagnoses provided based on 341 the virtual examination of the photographs (see Appendix D). Diagnostic concordance will 342 be absolute in nature and therefore will be considered completely concordant if either the 343 same diagnosis was provided by physicians or discordant if a different diagnosis was 344 provided by the two physicians. No partial concordance will be allowed in this study. If a 345 synonym was used by the two physicians this will be accepted as a concordant diagnosis 346 (e.g. wart and verruca). Total rates of concordance and discordance will be measured as 347 percentages (e.g. 45 of 50 diagnoses concordant = 90% concordance and 10% discordance). 348
Concordance will be assessed using Cohen's Kappa. 349 350
STUDY ADMINISTRATION 351
Data Collection and Management 352
Data will be abstracted from medical records without any identifiable information (i.e. 353 without use of Name, MRN, DOB, SSN, etc.). Instead, the abstracted information will be 354 associated with the subject using only a unique identifying code. A separate master file will 355 contain a mapping of patient identifying information to the unique identifying code. 356 1. Security: A copy of a password-protected data file will be stored on a secure 357 hospital server and the office computer. Any paper surveys obtained will be kept in a 358 research binder without identifiable information. The binder will be kept in the 359 pediatric dermatology office in a locked cabinet when not being used. 360 2. De-identification: Data will not include identifiable information at the time of 361 abstraction. Data will be maintained for 5 years after publication. 362 3. Patient images evaluated in this study are obtained using the MyChart app, which 363 imports these images directly, and securely, from the parent's phone into the 364 patient's EPIC medical record. These images will remain stored in the electronic 365 medical record during the analysis process and will not be extracted or stored in any 366 other location. If the images are required for publication or for any purpose, specific 367 photographic consent will be obtained by the parent or legal guardian. 368
Confidentiality 369
All data and records generated during this study will be kept confidential in accordance with 370 institutional policies and HIPAA on subject privacy. Investigators and other site personnel 371
will not use such data and records for any purpose other than conducting the study. 372
Safeguards are described under Data Collection and Management. 373
Regulatory and Ethical Considerations 374
Risk Assessment 375
Risks to subjects included in this study are not greater than minimal. The primary risk in our 376 study is that of a breach of confidentiality, which will be addressed by the methods 377 described above. Depending on their mobile plan, parents may incur data charges 378 downloading the MyChart app and uploading photographs. 379
No diagnosis or treatment will be based solely on the photographs taken for this study 380 (without being confirmed by the clinical in-person assessment; if there is a discrepancy, the 381 patient will be called back). 382
Potential Benefits of Study Participation 383
While no diagnosis or treatment will be based solely on the photographs taken for this study, 384 indirect benefits to parents and patients in this study include having two separate evaluations 385 of the patient's skin condition by two pediatric dermatologists: one in-person and one virtual 386 examination. The virtual examination will not serve as actual patient care, but can provide a 387 second opinion in cases where that is clinically warranted. In the event that the virtual 388 diagnosis is discordant with the diagnosis provided in-person, a third pediatric dermatologist 389 can be asked to review the photographs blindly to determine if the in-person diagnosis 390 provided may be incorrect. If the in-person diagnosis is considered to be even possibly 391 incorrect, the patient and parent will be informed and counseled about the alternative 392 diagnosis as stated in their consent form. 393
Another indirect benefit is the ability to create a validated set of instructions that can be used 394 to improve the image quality of photographs sent from parents to all providers at The 395
Children's Hospital of Philadelphia. 396
Risk-Benefit Assessment 397
The risks associated with this study are minimal and every precaution will be taken to ensure 398 that even the risk of breach of confidentiality is unlikely. The potential benefits to future 399 patients and physicians include improving image quality of photographs submitted by email 400 or mHealth applications. By improving image quality there is a potential to improve 401 diagnostic accuracy and therefore improve patient care provided to future patients. 402
Improving image quality may also improve efficiency of providing this care by avoiding 403 blurry, poor quality photographs and the need to request additional images. 404
Informed Consent/Assent and HIPAA Authorization 405
Informed consent and assent (when children are subjects) and HIPAA Authorization will be 406 obtained for this prospective cohort study. CHOP Dermatology Photograph Consent will 407 also be obtained from all parents or legal guardians at the time of enrollment. 408
Payment to Subjects/Families 409
This is not applicable for this study. This study can be conducted while the patient and family members are waiting for the 417 physician in the exam room. It is therefore unlikely to add time to their clinic visit. 418
SAFETY MANAGEMENT 419
Clinical Adverse Events 420
Adverse events are not anticipated since taking photographs of the patients is a common 421 occurrence in our office setting. The photographs will only be taken in the clinic 422 examination rooms by the parents/legal guardians. Taking photographs in the clinic room is 423 a standard procedure that many patients currently undergo as part of patient care. 424
Adverse Event Reporting 425
Since the study procedures are not greater than minimal risk, SAEs are not expected. If any 426 unanticipated problems related to the research, involving risks to subjects or others, happen 427 during the course of this study (including SAEs) these will be reported to the IRB in 428 accordance with CHOP IRB SOP 408: Unanticipated Problems Involving Risks to Subjects. 429
AEs that are not serious but that are notable and could involve risks to subjects will be 430 summarized in narrative or other format and submitted to the IRB at the time of continuing 431 review. 432
PUBLICATION 433
Our intent is to publish the results of our research in a dermatology or pediatrics journal 434 such as 
